L-423
Optical study of [4] .
Some questions concerning the incommensurate phase are still unresolved. Below Tc, the crystallographic structure is not completely known. It was not possible to find a good physical picture of the atomic displacements necessary to produce the incommensurability [5] . On the other hand, the non-commensurate phase is stable at all temperatures below 7~, and the wave vector of the distortion does not depend on temperature. The experimentally deduced values of the critical exponent fl, of the temperature dependence of the order parameter below Tc, were first 2 p = 0.45 [5] and then # = 0.31 ± 0.05 [2] . The value expected from Landau theory was # = 0.5.
No discontinuity was observed at Tc [2] , -however it is expected that the structural phase transition may be slightly discontinuous.
Optical methods have proved to be useful in many cases to measure static properties of magnetic insulators [6] as well as some critical parameters at magnetic or structural phase transitions [7, 8] . In (It was easier to measure AD than An, for technical reasons due to our experimental apparatus.)
In the usual linear approximation [7, 8] Moreover, G. Gehring [10] has demonstrated that in the case of cubic systems undergoing structural phase transitions in which the n-dimensional order parameter corresponds to distinct points in the Bril- ions in BaMnF4-louin zone, the form of the birefringence change below 7c is proportional to ~ ~ ~ 2. This relation was also experimentally checked in non-cubic layers compounds [11] . It is reasonable to expect that this relation still holds in the case of BaMnF4.
In our experiments, AD was measured in the ac plane, the light propagating along the b axis. This geometry is expected to be the most sensitive to the structural phase transition because a is the direction of the incommensurability. Experiments at three different wavelengths in the same absorption band, were performed, all gave the same temperature dependence for AD.
The temperature dependence of AD is shown in figure 1 . The temperature of the sample was deter- [12, 13] in which To is a fictitious transition temperature which cannot be directly measured.)
A possible explanation for this intermediate value of # [2] is that the critical fluctuations are expected to drive the phase transition slightly first order. In our experiment, within the limit of experimental errors, the transition temperature is associated with a small kink in the AD curve (Fig. 1) . This is not in contradiction with a slight first order character of the transition predicted by R. A. Cowley and A. D. Bruce [14] , but further more precise investigations will be necessary to check this point.
